Purpose: Hemodialysis is a treatment that is essential for the survival of patients with terminal chronic kidney disease. However, it is highly invasive, non-curative, and physically, psychologically, socially, and financially demanding, which has an impact on the patient's health-related quality of life (HRQL). In Colombia, research from the point of view of patients undergoing hemodialysis is scarce. Patients and methods: We conducted a cross-sectional study involving 142 patients undergoing hemodialysis. We used an instrument that included the demographic and clinical information as well as the Charlson Comorbidity Index and Karnofsky Performance Status Scale. HRQL was assessed using EQ-5D-5L and KDQOL-36. The analysis was done using measures of central tendency for quantitative variables and relative frequencies for qualitative variables, in addition bivariate and multivariate regression analyses were conducted. Results: Based on the scores of the EQ-5D-5L scale, it was found that 14.5% subjects showed severe mobility problems, 5.8% were unable to bathe or dress by themselves, 12.9% were unable to perform usual activities, 13.5% were experiencing pain or discomfort (between strong and extreme), and 58.6% showed a certain degree of anxiety or depression. The KDQOL-36 scores were 67.4 ± 19.4 for the symptoms domain and 35.0 ± 27.5 for the disease burden domain. Results of the linear regression analysis showed that the main factors associated with HRQL were the Karnofsky Index and serum albumin levels (p < 0.05). Conclusion: The result of this study revealed the impact on the quality of life of Colombian patients undergoing hemodialysis with chronic kidney disease who were highly affected by the disease burden. KDQOL-36 has excellent properties of reliability, internal consistency, and discriminant power; thus, its use is recommended in subsequent studies to monitor HRQL in this population.
Introduction
Chronic kidney disease (CKD) is a public health issue worldwide owing to the number of people affected, the disabilities it leads to, its mortality rate, and the costs it incurs for health systems. 1 It is estimated that the prevalence of CKD worldwide is 13.4%. 2 Disability-adjusted life years increased by 73% from 1990 to 2013, 3 and the number of deaths rose from 40,900 to 956,000 during the same period. 4 Regarding costs, it is estimated that approximately 3% of the healthcare expenditure in developed countries is needed to provide treatment to patients with kidney disease. In 2010, the treatment costs for CKD represented 6.3% of the health budget in the United States. 5 CKD has 5 progressive stages (CKD-1-CKD-5) based on the levels of kidney damage markers, such as serum albumin, creatinine, and reduced kidney function, as assessed using the glomerular filtration rate. Severe kidney failure that occurs in CKD-5 requires renal replacement therapy. 6 Among the different renal replacement therapies, hemodialysis is most frequently employed; 7 despite the fact that it is essential for patient survival, the treatment is highly invasive, non-curative, and physically, psychologically, socially, and financially demanding for patients and their family members. 8 The physical adverse effects include insomnia, fatigue, loss of mobility, muscle pain, dry skin, and vomiting. Reported psychological effects are depression, anxiety, loss of independence, and low self-esteem. 8 In financial terms, work/occupational status, possibility of losing one's job, and out-of-pocket expenditure are affected. In the social sphere, inability to perform daily tasks and the impact on family and couple relationships were also observed. 8 In addition, patients undergoing hemodialysis must follow strict diets, restrict their liquid intake, and take drugs frequently. 9 Moreover, they are at a high risk of acquiring bacterial infections owing to their relative immunodeficiency and the need for a permanent vascular access. 10 All of the above factors lead to a decline in the quality of life of people with this disease.
The World Health Organization defines quality of life as a multidimensional construct that includes the individual's perception of their physical health, emotional status, and social relationships 11 and health-related quality of life (HRQL) as the changes occurring in different dimensions of the quality of life owing to the disease, treatments, lesions, and disabilities. 12 HRQL has gained relevance in clinical practice owing to the fact that it goes beyond the physical sphere and takes the patient's preferences into account. Hence, it has become a key element to identify changes in the health status, describe disease progression, guide therapeutic decision-making, evaluate clinical trial results, assess medical interventions, optimize allocation of resources, and facilitate communication between the affected individuals and health-care staff members. 13, 14 Some European countries, such as Spain, 15 the United States, 16 and some Latin American countries [17] [18] [19] have been conducting research about HRQL in patients with CKD undergoing hemodialysis.
In Colombia, there are approximately 19,388 patients with CKD undergoing hemodialysis, 20 and chronic kidney disease requires approximately 4% of the overall health expenditure in Colombia. 6 Local research regarding this topic is scarce, does not include the psychometric properties of the scale used, and omits some factors associated with the population's HRQL. Therefore, we designed this study to describe the profile of HRQL and its associated factors and included a group of individuals on hemodialysis with CKD from Medellín in 2018.
Materials and Methods

Type of Study
Cross-sectional descriptive study
Study Population
We considered all patients diagnosed with CKD and on hemodialysis, both male and female, over the age of 18 years, who belonged to a renal unit from a single medical center in Medellín, Colombia in a twelve-month period from November 2017 to December 2018. The renal unit had 230 adults, with CKD and on hemodialysis. All the individuals were invited to participate; however, 15 of them refused. Five patients were excluded because they had a mental or neurological condition that prevented them from completing the survey. For this purpose, 210 forms were distributed, of which 68 were not returned to the researchers (Figure 1 ).
Information Sources
Instrument of Sociodemographic and Clinical Variables
The sociodemographic and clinical data of the patients included in the study were gathered via review of medical records. In the instrument, we included information on sociodemographic characteristics and on infections, comorbidities, and hospitalizations. To measure the severity of the comorbidities, we used the Charlson Comorbidity Index, which includes 19 chronic diseases with a score of 1-6 according to their severity; higher the score, higher the comorbidity. This index predicts one-year mortality risks. 21 Additionally, we also used the Karnofsky Index to assess the patient's functional status. This scale has a score from 100 (normality) to 0 (dead). Patients with a score of ≥60 are able to meet most of their needs, whereas patients with a score of ≤30 need active support. 22 Health Relate Quality of Life Instruments EQ-5D-5L: Generic Instrument for Health Relate Quality of Life EQ-5D-5L is a quality-of-life generic instrument that comprises five dimensions (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression); each of them with five levels (no problems, slight problems, moderate problems, severe problems, and extreme problems). With this instrument, it is possible to describe a total of 3125 states of health, and it has been widely applied worldwide to assess different diseases. 23 
KDQOL-36: HRQL in Patients with CKD Undergoing Hemodialysis
We used KDQOL-36, which contains SF-12, as the generic core that measures physical and mental functions and KSQOL as the specific core that contains three domains: symptoms and problems, effects of kidney diseases, and kidney disease burden. The scores of this instrument range from 0 (worst state) to 100 (best state). 24, 25 In Colombia, a transcultural adaptation of this questionnaire is used. 9
Information Analysis
Sociodemographic and clinical features and quality of life scores were described using proportion or frequencies calculation and summary measures. For the quantitative variables, we defined data distribution using the Kolmogorov-Smirnov test with Lilliefors correction. Bivariate analysis was performed to compare the profile of quality of life according to the clinical and sociodemographic variables. We performed Student's t-tests or Mann-Whitney U-tests and one-way parametric ANOVA or Kruskal-Wallis H-test and measured Pearson or Spearman correlation coefficients. The decision of using parametric or non-parametric tests was based on the validation of the assumption of normality. Regarding ANOVA, we also evaluated the assumption of homoscedasticity using Levene's test. The psychometric assessment of the scale was performed using internal consistency, reliability, and discriminant power criteria. Finally, we performed linear regression analysis to evaluate the impact of potential confounders. For this purpose, we took each of the domains of the KDOQL-36 scale as dependent variables. All the analyses were performed using SPSS (version 25.0), and p-values of <0.05 were considered significant.
Ethical Considerations
The project complies with the World Medical Association's Declaration of Helsinki. This study is classified as a non-risk research in accordance with Ruling 8430 from 1993 by the Colombian Ministry of Health. It has been endorsed by SIU's Bioethics Committee, memorandum of approval: 17-65-689, May 3, 2017, and all participants provided written informed consent.
Results
We included 142 patients aged 20-92 (mean: 61.0 ± 16.0) years; 50.7% (n = 72) were women, and 57% (n = 81) belonged to the lower socioeconomic class. The most frequently occurring comorbidity was high blood pressure [92.3% (n = 131) subjects], followed by diabetes [43% (n = 61) subjects], and 50% of the patients had a Charlson Index of ≥6 (Table 1) .
Regarding the domains of the EQ-5D-5L scale, we found that 14.5% (n = 20) of patients have severe mobility problems, 3.6% (n = 5) are unable to walk, 5.8% (n = 8) are unable to bathe or dress by themselves and 12.9% (n = 18) are unable to perform usual activities. The experience pain or discomfort and degree of anxiety or depression are seen in Figure 2 .
Before using KDQOL-36 to describe HRQL, we evaluated its psychometric properties and found excellent results with respect to reliability, internal consistency, and discriminant power ( Table 2 ). The HRQL scores indicate that symptom management is acceptable (67. 4 ± 19.4) Adults with CKD on hemodialysis from a single medical center n = 230
Refused to participate in the study n = 15
Assessed to apply exclusion criteria n = 215 Excluded for having a neurological or psychiatric comorbidity n = 5
Total recruited individuals n = 210
Patients with completed demographic, clinical and quality of life information n = 142
Without quality of life form data n = 68 
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and that the most affected domain is the disease burden, with a mean of 35.0 ± 27.5, which indicates that the disease significantly interferes with the daily lives of patients and their family members ( Table 2) . When analyzing the HRQL profile based on sociodemographic and clinical aspects, we found that patients whose physical and mental health were the most affected (SF-12) were those with COPD, diabetes, temporary dialysis catheter, a higher Charlson Index, a higher number of cohabitants, a lower Karnofsky Index, and lower levels of serum albumin and hemoglobin. The disease burden is significantly higher in patients with diabetes, higher Charlson Index, lower Karnofsky Index, and a lower level of serum albumin. The most symptomatic patients are those with a history of heart attack/revascularization and temporary dialysis catheter, who have accepted the use of a fistula, who had more cohabitants, a higher Charlson Index, a lower Karnofsky Index, and lower levels of serum albumin and hemoglobin. Finally, the impact of kidney diseases on the diet, ability to travel and work, dependence on health-care staff members, stress or concerns, sexuality, and image (domain of kidney disease) is more evident in patients with diabetes, history of heart attack/revascularization, temporary dialysis catheter, a higher Charlson Index, a lower Karnofsky Index, and lower serum albumin levels (Tables 3-4 ).
In linear regression models, we observed that the variables that remained associated with HRQL were the serum albumin levels, Karnofsky Index, history of heart attack/revascularization, refusal to use a fistula, and number of cohabitants; the serum albumin levels and Karnofsky Index were the most relevant ones (Table 5 ).
Discussion
The results of this study revealed that patients undergoing hemodialysis have low scores in the domains of physical and mental health (SF-12), disease burden, disease symptoms, and effects of kidney diseases. In the domain of physical and mental health (SF-12), the mean score was 48.9 ± 22.3 points. This finding agrees with that of a study including 240,343 patients undergoing hemodialysis from the United States, which indicates that the scores on these subscales are between 36.6 and 49 points. 26 The results disagree with that of a study conducted in South African in which the score was approximately 60 points. 27 The low scores in this domain are attributed to the fact that there is a close relationship between the physical disturbances (anemia, metabolite variances, pain, limited mobility, and fatigue after dialysis) and psychosocial disturbances (increased anxiety, work and economic concerns, limited access to transport, marital disagreements, difficulties with medical insurance, and depression) of patients with CKD undergoing hemodialysis. Psychological disturbances are linked to non-adherence to treatment and malnutrition. 28, 29 In fact, in cohort studies, the results in the SF-12 dimension have proven a strong link between mortality and future hospitalizations in this type of patients. Hence, its use has been suggested to establish clinical prognosis. 16 For such patients, we suggest that monitoring and care of their physical health should be complemented with the follow-up and care of their mental health.
In the domain of the disease symptoms, we obtained a score of 67.4 ± 19.4 points. This domain considers the previous month's frequencies of muscle pain, cramps, skin itchiness and dryness, fainting or dizziness, loss of appetite, nausea, or problems with vascular access. In this study, one of the most frequent symptoms was pruritus, with 75% patients experiencing it to a certain degree. Results of previous studies indicate that this is a symptom that most often exhibited by patients with terminal kidney disease undergoing hemodialysis, and it can be exhibited by 40-90% patients. However, this condition is frequently underdiagnosed and poorly managed. 30 In this regard, pruritus has negative effects on the quality of life beyond the discomfort caused by the condition (undergoing hemodialysis), including fatigue, low-quality sleep, and depression. Moreover, it has been associated with worse prognosis and mortality; for example, patients with pruritus may have a higher rate of missed dialysis sessions, resulting in a higher risk of hospitalization or death. 30, 31 Taking the above into account, pruritus has been established as a priority when managing patients with CKD. However, its pathophysiology is still unclear, the optimal treatment is not well established, and the evidence of the available therapeutic options is poor. 32 Therefore, it is necessary to promote more research in this field.
In the domain of the disease effects, we obtained a score of 50.8 ± 25.2 points. This domain takes into account the extent to which kidney diseases affect the patient in terms of dietary limitations, ability to travel, dependence on doctors and other health-care staff members, sexual life, and appearance. This finding is similar to that of studies conducted in Greece (48.8 ± 22.7 points) 33 and the United States (52.0 ± 30.0 points). 34 Some authors have suggested that low scores in this domain are related to the dialysis type. 35, 36 In general, patients undergoing hemodialysis must visit health centers 2-3 times per week for 3-4 hrs per session; this interferes with their professional and personal life because their autonomy is limited. Conversely, patients undergoing peritoneal dialysis can administer the treatments to themselves independently or with the help of a caregiver at home or at work, thus increasing the scores in this group. 36, 37 In this context, we recommend further research to consolidate or disprove this hypothesis.
The domain of the disease burden showed the extent to which kidney diseases interfere with the patient's life, which takes up too much of their time and creates frustration because they have to tend to the disease symptoms. The patients also perceive themselves as burdens to their families. In this domain, we found the lowest scores, with a mean of 35.0 ± 27.5 points. This result is similar to that of a population study from China, which reported a score of approximately 25 ± 18 points, 38 and coherent with that of a multicenter study, which reported similar results with respect to the population of Japan. 39 Some of the factors that may explain this finding are as follows: i) the type of health system, procedures and access barriers for diagnostic tests, and therapy are time-consuming for the patients, ii) limitations on mobility and to perform daily activities can result in a feeling of heteronomy, and iii) losing their jobs makes individuals see themselves as an economic burden to their families. In this regard, it has been reported that the employment rates for patients undergoing hemodialysis are as low as 18.9% in the United States, 40 33% in Finland, 41 and 29.9% in India. 42 In relation to the factors associated with the quality of life of patients undergoing hemodialysis, the serum albumin levels and Karnofsky Index stand out. In several studies, hypoalbuminemia has been associated with worse results with respect to the quality of life and with more hospitalizations and higher mortality rates. This may be attributed, at least partially, to the fact that serum albumin is an indicator of protein-energy wasting syndrome, a clinical condition that frequently develops in patients undergoing hemodialysis and has a great impact on their quality of life. 43 With regard to the Karnofsky Index, it is worth mentioning that this index has been associated with the quality of life of different populations, including pediatric patients on chemotherapy, 44 adults with lung cancer, 45 and other patients undergoing hemodialysis, 46 which proves its usefulness as a generic instrument to explain the construct.
Number of cohabitants
The assessment of the HRQL scale's psychometric properties revealed excellent psychometric properties of reliability (0.75-0.81), internal consistency (100%), and discriminant validity (100%) for all domains. These results, together with the international literature 34, 47, 48 and the country's transcultural adaptation, 9 show that the scale is adequate to explain HRQL to patients undergoing hemodialysis.
Among the limitations of this study, we found that the measurements were cross-sectional; hence, we were able to neither establish a causal link nor evaluate other psychometric properties of the scale, such as repeatability and interobserver reliability.
Conclusion
This study revealed the impact on the quality of life of Colombian patients with CKD undergoing hemodialysis. The most affected domain is the disease burden and the main associated factors are the serum albumin levels and Karnofsky Index. In addition, domains of physical and mental health, presented low scores, for such patients, the monitoring and care of their physical health should be complemented with the follow-up and care of their mental health. Moreover, KDQOL-36 has excellent properties of reliability, internal consistency, and discriminant power; thus, its use is recommended to monitor the quality of life of this population.
Abbreviations CKD, Chronic kidney disease; HRQL, health-related quality of life; KDQOL-36, Kidney Disease Quality of Life Instrument.
